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Introduction

Oil Price and Foreign Direct
Investment in Nigeria:
New Evidence from Structural
Breaks and a Nonlinear
Analysis

Shehu Muhammad

I

n any economy, both developed and
developing, the discovery of oil is always marked
with a frolic advent of economic growth and
development due to the expected ow of revenue
from this sector as more investments would be
attracted into the economy (Edame et al., 2014).
Investments in the oil sector are strategic because of
the risk associated with the decision. Strategic
investment is one of the most important decisions
that businesses make since such investments can
lead to competitive advantage through cost
reduction and product differentiation, which in turn
leads to value creation (e.g., Porter 1980; Makadok,
2003; & Henrique and Sardosky, 2011).
The risk associated with foreign investment decisions
in this sector is a result of imperfect information, which
is associated with uctuations in oil price. Pindyck
(1991) and Dixit and Pindyck (1994) identied
uncertainties rms faced to include oil price
uctuations, factor input cost uncertainty, exchange
rate uncertainty, or even regulatory uncertainty.
Miller (1998) also noted that uncertainties do affect
not only the expectations of an investment decision
but also affect rms' worth. Henrique and Sardosky
(2011) empirically marked uctuations in oil prices to
be one of the problems of uncertainties that may
affect rms' decisions both in the present and more
concerned in the future. Barnanke (1983), in his
model of explaining how oil price affects real options
of investors, noted that the opportunity cost of a rm
waiting for new information regarding the
uctuations in the oil price is the returns he/she gets
on the early investment, but the value of waiting
increases as the uctuations in the oil prices
increases, while the incentive to investment falls.
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Abstract
The study employed Non-Linear Auto-Regressive
Distributed Lag (NARDL) method to analyse the link
between oil price and foreign direct investment in Nigeria
(FDI) using annual data from 1970 to 2018. Bai-Perron (2003)
test revealed two structural break periods (1989 and 1995)
showing a long run relationship between oil price and FDI in
Nigeria. The ndings, after NARDL estimation (short and
long runs), showed that oil price, exchange rate and trade,
negatively and insignicantly inuenced FDI, while GDP
positively impacted on FDI, though insignicant too. The
study concluded that though these variables slow down
FDI, efforts should be geared towards channeling oil funds
to other sectors to encourage foreign investors.

To an economy, growth depends on a rm's decision
on investment but declines when investors loose
interest in the economy. Kulatilaka and Perotti (1998)
and Henrique and Sardosky (2011) similarly identied
the same problem in recent works of literature in line
with Barnanke (1983) that when rms do not have a
monopolistic power over investment opportunities
and the market is not competitive enough to
accommodate uctuations in oil prices and
alternative costs of generating energy, rms are
faced with two options: the option of waiting to
resolve the uctuations in the prices of oil which will
contribute to their production cost and an option to
grow investment. This scenario, in most cases, is often
noted with extreme seriousness by investors in
developing countries such as Nigeria.

Keywords: FDI, NARDL, Oil price
JEL Classication: C5, F2

In line with Morey (1993) and Tang et al. (2010),
Shahbaz et al. (2017) admitted that rise in genuine
economic activities comes through supply and
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demands and vice versa. The supply-side channel
reveals that oil is a fundamental factor of production,
and an increase in oil price implies an increase in the
cost of production, which leads rms or industries to
lower output, mostly in developing countries such as
Nigeria.

Colombia, Quero-Virlaa (2016) argued that oil price
uctuation has a signicant impact on foreign direct
investment.
Kari and Saddam (2014) posited that ndings for
dynamic links between foreign direct investment,
growth, and oil export in Gulf Cooperation Council
(GCC) countries showed that oil price shocks repulse
foreign direct investment and distort economic
growth; whereas, a shock in foreign direct investment
inow adversely affect oil export and the economic
growth. For six oil-exporting GCC countries, Elheddad
(2016) realised a negative relationship between
natural resources abundance and foreign direct
investment (FDI) and a negative correlation between
foreign direct investment inow and GDP of the
countries. Also, Asiedu (2013) opined that ndings for
99 developing countries showed that natural
resources negatively inuence foreign direct
investment, whereas good institutions lessen the
negativity of natural resources on foreign direct
investment.

However, Nigeria, considered as one of the major oil
producers and oil being its mainstay, still lags in terms
of growth and development. This deciency has
been identied in existing studies to be a result of a low
level of inow investment into the economy, which is
caused by several uncertainties, including oil price.
Thus, this study has deviated from concentrating on
unidirectional effect of oil price on FDI to investigating
both directional effect which can best be explained
using Non-Linear Auto-regressive Distributed Lag
(NARDL) method. Also, the study accounts for
structural breaks, which to the best of my knowledge
no study has examined its impact on foreign direct
investment in the context of Nigeria.
The rest of the study is divided into four Sections,
Section two comprises review of related studies, while
Section three shows the data source and
methodology, Section four presents the analytical
framework, while Section ve displays the conclusion
and recommendations.
2.0

Considering ination rate and foreign direct
investment as the key macro-economic variables in
South Asian Countries, Muhammad and Sayed (2012)
submitted that a signicant positive link exists
between ination rate and foreign direct investment.
On the contrary, for the economy of Pakistan, Mehta
(2014) discovered a negative impact of oil price
uctuation on investment through ination and
deteriorated economic growth. Using GARCH and
SVAR in examining oil price volatility and investment
responses in Thailand, Wadud and Huson (2014)
proved in the economy of Thailand that oil price
uctuation negatively affects the aggregate real
investment of the economy. In India, Sadath and
Acharya (2015) afrmed that the sales-growthinvestment relationship becomes weak in the face of
the rising prices of energy due to the cautious
approach to investment adopted by the rms.

Literature Review

Various theories have discussed the feedback effect
of a country depending on natural resources as its
main source of income. The Dutch disease syndrome
is an example of a theory among the theories. The
Dutch disease syndrome explains the negative effect
of discoveries that gives sharp rise to a country's
currency, leaving other sectors less competitive in the
global market. An example emphasised by the theory
is large oil discovery in an economy using the
Netherlands as an example. Other theories are
Prebisch's (1949) “dependency theory, Mahdavy's
(1970) “Rentier's theory,” among others.

In investigating the role of product market
competition in moderating the effect of oil price
shocks and market uncertainty on stock return
employing rm-level monthly data from 70 countries
spanning from 1983 to 2014, Gupta (2016) analysis for
70 countries on oil price shocks and market
uncertainty effect on stock returns, showed that
macroeconomic stress negatively impacted on the
rm-level returns. While oil price shocks positively
impact rm-level returns, rms located in high oilproducing countries are more sensitive to global
uncertainty and oil price shocks. On the other hand,
rms located in non-competitive industries are less
sensitive to oil price shocks; and rms located in noncompetitive industries are less affected by the drop in
oil price, compared with rms that are located in
highly competitive industries.

Dal Bianco and Nguyen (2017) in Latin America
conrmed the establishment of real options theory in
Latin American countries, which indicates the
negative impact of exchange rate volatility on
foreign direct investment; and the absence of
connection between foreign direct investment and
oil price uctuation. The presumed instruments that
attract foreign direct investment in Latin American
countries are human capital and trade openness. In
contention, Dias et al. (2014) posited that in Brazil, the
exchange rate does not play any role in explaining
foreign Direct Investment (FDI) inow. On the other
hand, the productivity shocks of the United States
economy hurt FDI inow due to the impact of
productivity on the relative prices in the economies. In
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Herinques and Sardosky (2011) observed that using
Generalised Method of Moment (GMM) for a panel
data set in the US, that there was a U-shaped
relationship between oil price volatility and strategic
rm investment decision in the US. Killins et al. (2017)
study in Canada revealed that the reaction of
housing markets to oil price shocks varies signicantly
depending on whether the changes in oil price is
prompted by demand or supply shocks in the oil
market and on country oil trade status (i.e., net
importer or net exporter). Using daily data to
investigate the relationship between oil volatility and
stock return volatility for 560 rms listed on the New
York stock exchange, Narayan and Shama (2014)
noted that oil price was a signicant and predictor of
rm return variance. In the same vein, Narayan and
Narayan (2016) further argued that in the United
States (US), there was a robust effect of oil price speed
of adjustment on macroeconomic variables in the
economy.

price of oil has a signicant inuence on the volume of
foreign direct investment inow in the country;
volatility in the country currency also contributed to
the reduction in investment inow, and foreign
investment took a smaller percentage of the total
investment in the country. Ibrahim and Ahmed (2014)
investigated the nexus between aggregate
investment and oil price volatility for developed and
developing countries using a generalised
autoregressive conditional heteroskedasticity
(GARCH) model to decompose conditional oil
volatility into permanent oil volatility and transitory oil
volatility. While adopting the vector auto-regressive
method (VAR) to allow feedback effects between
aggregate investment and its determinants, the study
evidenced adverse effects of conditional oil volatility,
permanent oil volatility, and transitory oil volatility on
aggregate investment and real output. Interestingly,
contrary to the ndings for the developed markets (US
and OECD), the real effects of permanent oil volatility
tend to be stronger.

In a study of foreign direct investment in Islamic oilexporting countries, Razmi and Behname (2012)
noticed a negative effect of oil extraction on foreign
direct investment as a result of over-dependence on
oil extraction, which plagues a high risk on these
economies. In the economy of Russia, Sha and Liu
(2014) found a positive impact of oil price and
exchange rate on economic growth and foreign
direct investment and other macroeconomic
variables were found to have a signicant positive
relationship with exchange rate except for export
that exhibited a negative relationship with real
effective exchange rate in the short-run. ShariRenani and Mirfatah (2012), in evaluating the
determinants of FDI inow in Iran using co-integration
approach, discovered that trade openness, GDP,
and exchange rate possess a signicant positive
impact on FDI, while exchange rate and world crude
oil prices exhibited a signicant negative impact on
the ow of FDI in Iran. Moshiri (2015) further revealed
that there was the existence of heterogeneous
responses between energy price and income
changes in different income groups in Iran.

In Thailand, Raq, Salim, and Bloch (2009) employed a
vector autoregressive (VAR) approach to investigate
the impact of oil price volatility on economic activities
using quarterly data between 1993Q1 and 2006Q4.
They argued that a signicant variation in the
economic activities of the country was explained by
oil price volatility.
In a study on the determinants of FDI in the economy
of Kenya and Malaysia, Kinuthia and Murshed (2015)
used the Vector autoregressive method (VAR) to
analyse the data spanning 1960 to 2009. They
observed that the determinants of FDI were more
favourable in the economy of Malaysia compared
with that of Kenya. They concluded that the success
story of Malaysia compared with Kenya was
differentiated by its macroeconomic stabilisation and
trade policies, as well as, infrastructure and
institutional factors. Cheng and Kwan (2000) also
veried the determinants of FDI in 29 regions of the
Chinese economy from 1985 to 1995 using the GMM
estimation technique. They submitted that in the
regions in China, a large regional market, good
infrastructure, and preferential policy had a positive
effect, but wage cost harmed FDI.

Using Lagrangean Multiplier (LM) unit root test to
investigate the nexus between foreign direct
investment, oil prices, and global nancial crisis in
Singapore; Wong et al. (2015) discovered that
external shocks of oil price and foreign direct inow
were closely related in the short-run, whereas the
external shocks of foreign direct investment in
Singapore were attributed to Mexican crisis, the Asian
nancial crisis, the global fund crisis, and high oil
prices. In analysing the economic crisis in the
Kurdistan region and its impact on foreign direct
investment, Al-Mihya (2017) deduced the following:
foreign direct investment inow were adversely
affected by the economic crisis; reduction in the

In Nigeria, Ademakinwa and Omokanmi (2017) noted
that oil price has a signicant positive inuence on
foreign direct investment (FDI) and economic growth,
but expected to harm foreign direct investment and
economic growth due to the attribute of uncertainty
and destabilisation of effective scal management of
crude oil revenue. From a different view, Olure et al.
(2014) argued that in the long-run, world oil price
exhibited a negative relationship with foreign direct
investment in Nigeria. They further discovered that
gross domestic product, degree of trade openness,
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From equation 3, the NARDL with breaks model where
the breaks are considered as xed regressors is
specied as:

exchange rate, ination rate, and world oil price
justied the variations in Nigeria's foreign direct
investment by 88 percent. Using the Ordinary Least
Squares (OLS) estimation method, Udoh (2014)
claimed that foreign direct investments have no
signicant relationship with oil export and the entire
Nigerian economy due to misappropriation of funds
and poor administration.
It is well established in the literature that the focus,
scope, and methodology used in the study is the main
reason for the unanimous conclusion on the issue of oil
price and foreign investment nexus. Of important note
is that no study has accounted for structural breaks
and also examined the periodical effect of oil price on
FDI by decomposing oil price. This study, therefore, lls
this gap by examining the asymmetry effect of oil
price on foreign direct investment in Nigeria using
NARDL and also accounted for structural breaks.
3.0

From equation (iii and iv), denotes changes in the
variables in the short-run, is the optimal lag length, error term at time. The parameters
are the
corresponding long-run multiplier, and the
parameters
are the short-run dynamic of
the NARDL model.
is the parameter estimate of
the error correction model.
is a dummy variable
for each of the break dened as
represents the time period;
break dates where =1, 2, 3,…….,
of the breaks dummy.

Data Source and Methodology

The data used in this study is secondary in nature and
spans from 1970 to 2018, sourced from the World
Development Indicators (WDI) (2019) and BP Statistics
(2019). The data include, Foreign direct investment
net inow (% of GDP) proxy for foreign direct
investment (FDI), Ratio of the sum of import and export
service to GDP at current LCU sourced from WDI proxy
for trade (T), GDP per capita (Current LCU) proxy for
gross domestic product (GDP), and ofcial exchange
rate (LCU, per US$, period average) proxy for
exchange rate. Oil price ($US per barrel) sourced from
BP Statistics (2019) proxy as oil price (OP). This study
followed the model of Chow (1967), Cheng and Kwan
(2000) and Kinuthia and Murshed (2015) which
considered the determinants of FDI. The model for this
study is specied as:

4.0

Empirical Results

4.1

Descriptive Statistics

otherwise,
are the structural
is the coefcient

From the analysis, it was observed that the behaviour
of the variables were well behaved within the time
period under study. The mean values lie in between
their minimum and maximum levels. The implication of
this is that their reactions to unexpected shocks in the
economy was not outrageous and was within
expectation. Therefore, on average, FDI, OP, GDP EXR
and TR averagely changed by 2.61 units, 1.37
percent, 3.88 percent, 54.5 units, and 36643.91 units
within the period under study. The skewness result
showed that oil price (OP) was negatively skewed,
showing its uniqueness behaviour among other
variables as FDI, GDP, EXR and TR had a long tail to the
right. Following the Jarque-Bera outcome, it was also
noted that the oil price and GDP were normally
distributed, while FDI, EXR and TR were not bell shaped
(i.e. not normally distributed). This was justied by the
probability values which were expected to be greater
than 10 percent in order to be normally distributed
and shows the necessity to rely on asymmetric
methods, as adopted by the study (see table 1).

Equation (i) represents the relationship between oil
price and foreign direct investment in Nigeria.
is foreign direct investment, OP is oil price, GDP is
gross domestic product per capita, TR is trade, EXR is
ofcial exchange rate of a naira to dollar, all at time t.
Transforming equation (i) into log-nonlinear function,
by decomposing oil price to capture the periodical
changes;
(positive periods) and
(negative
periods). Equation (ii) is specied as:

In order to account for the long-run and short-run
dynamics between oil price uctuations and foreign
direct investment in Nigeria, the NARDL model without
breaks is specied as:

Compiled by Authors (2020)
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innovation in this study is the adoption of Bai-Perron
(2003) structural break test which is capable of
accounting up to ve possible breaks. The study
adopted this method to minimise the possibilities of
having a spurious conclusion.

From the correlation test, it was revealed that oil price
and trade have a negative and inelastic correlation
with foreign direct investment, while GDP and EXR
were positively correlated, but insignicantly
correlated with FDI in Nigeria within the period under
study. The implication of this result is that changes in oil
price and
Table 2:

Table 3:

Unit Root Test

Correlation Result

Note: *,**,*** implies the level of signication at 10%,5%and 1%respectively.

Note: *,**,*** implies the level of signication at 10%,5%and 1%respectively

Compiled by Authors (2020)

Compiled by Authors (2020)

To examine the long-run relationship among the
variables, the study took into consideration the
decomposition of oil price into negative and positive
periods. While analysing without breaks, the NARDL
bounds test result was inconclusive as its F-statistic
value falls between the lower and upper bounds
class. This implies that probability of long-run
relationship is ambiguous (see table 4).

To test if the variables are free of unit root problem and
are mean reverting in the long-run, the Ng-Perron test
was employed. It was revealed from the result that the
variables were stationary at I(0) and I(1). This implies
that there is problem of unit root among the variables
as all the variables were not stationary at I(0) (see
table 3 for the result). This therefore necessitated the
need to test if the variables have a long-run
relationship using ARDL bounds test. Also, an
Table 4: NARDL Bounds Test

Energy and FDI Model
Model Estimation

F-statistic

Lower & Upper

Class bound @ 10%

The structural break test showed two periods of breaks: 1989 and 1995. The study accounted for the breaks in
the NARDL model as dummies which was treated as a xed regressors. The result of the structural break is
reported in table 5.
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of FDI deviations from the short-run equilibrium are
corrected in the long-run by the independent
variables while considering breaks, 79 percent is
corrected. This implies that considering the structural
breaks in the model makes the model more signicant
and explains the phenomenon better.

Table 5: Bai - Perron Test
Country

Break Period

Break Range

The reliability test considering breaks showed that the
model is stable and explains the phenomenon, which
is also justied by the F-stat value. The model is free of
serial correlation problem but has heteroskedasticity
problem, which may be due to the inclusion of xed
regressors as the NARDL model without breaks is free
of heteroskedasticity problem.

NARDL Estimate
The NARDL estimate showed that accounting for
breaks (specically 1989) is signicant in the model.
This implies that the model behaves better when
structural breaks were accounted for. The estimate
also revealed that positive changes in oil price have a
negative and insignicant relationship with foreign
direct investment in Nigeria. At the same time,
negative changes in oil price have a negative impact
on FDI in the short-run and long-run considering
breaks, while without breaks, negative changes in oil
price have a positive and inelastic impact on foreign
direct investment. The implication of this is that in the
long-run, with and without breaks, more positive
changes in oil price reduce FDI by 1.9 percent and 1.6
percent, respectively, in the long-run, while in the
short-run, reduces FDI by 1.3 percent with and without
breaks. More negative changes in oil price increase
FDI by 4.2 percent and 2.8 percent in the short-run and
long-run, respectively, without breaks. When breaks
were accounted for, more negative changes will
reduce FDI by 0.29 percent and 0.23 percent in the
long-run and short-run, respectively. The result partly
deviates from Quero-Virla (2016) study for Colombia
and Ademakinwa and Omokanmi (2017) for Nigeria,
but inconsistent with the ndings of Shari-Renania
and Mirfatah (2012) in Iran and Olure et al. (2014) in
Nigeria, that oil price negatively impacts on FDI in
Nigeria. Exchange rate and trade also in the long-run
and short-run have a negative and inelastic impact
on foreign direct investment in Nigeria. It was
therefore observed that the magnitude, even though
negative, is weak as it is not up to 1 percent both in the
short-run and long-run. The ndings are against the
ndings of Kinuthia and Murshed (2015) in Kenya and
Malaysia that trade policies have not been favoring
the economy of Nigeria. GDP in the long-run and
short-run positively and signicantly inuences foreign
direct investment in Nigeria. The implication of this is
that as GDP increases by one percent, in the long run,
FDI increases by 1.3 percent and 3.8 percent, while in
the short-run, by 0.85 percent and 3 percent without
and with breaks, respectively. This negates the
submission of Elheddad (2016), which states a
negative nexus between GDP and FDI. The error
correction model for both models is rightly signed and
signicant. This implies that without breaks, 65 percent
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break result that there are two break periods within
the period under study. The break periods are 1989
and 1995, but 1989 is signicant when included in the
model as a xed regressor. From the NARDL
estimation, considering breaks, oil price negatively
inuenced FDI in Nigeria in the short-run and long-run.
The error correction model was rightly signed and was
signicant at 5 percent, and it corrected about 79
percent of deviations of FDI in the short-run back to
equilibrium in the long-run. The study concludes from
the ndings that oil price uctuations are detrimental
to FDI in Nigeria irrespective of positive or negative
changes. From the ndings, the study recommended
that adequate measures should be taken by
considering the investment in other sectors of the
economy to attract investors and create an
atmosphere whereby they are not affected by the oil
price.

B represents dummy for the identied break date as
identied in the Bai Perron test presented in Table 6. Tstatistics are presented in brackets and probability
values are presented in parentheses. The critical
values for the Lower and Upper Bounds are 3.03 and
4.06 respectively for the symmetric models at 10
percent signicance level. *, **, and *** indicate
statistical signicance at 1 percent, 5 percent and 10
percent, respectively.
Compiled by authors (2020)
5.0

Conclusion and Recommendation

The study investigates the link between oil price and
foreign direct investment in Nigeria between 1970
and 2018. The non-Linear Autoregressive Distributed
Lag method was used to estimate the parameters.
Bai-Perron's (2003) test was used to account for the
structural breaks. It was noted from the structural
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